Prolonged EGFR signaling by ERBB2-mediated sequestration at the plasma membrane.
We have analyzed the spatial-temporal regulation of epidermal growth factor receptor (EGFR) phosphorylation by the orphan erbB2 receptor. It is shown that EGFR association with erbB2 is sufficient to prolong and enhance the net phosphorylation of EGFR, independent of the kinase activity of erbB2. This enhanced EGFR signaling was rather caused by erbB2-mediated retention of phosphorylated EGFR at the plasma membrane (PM), thereby preventing EGFR dephosphorylation and signal termination by endomembrane-bound protein tyrosine phosphatases (PTPs). EGF-induced EGFR internalization was indeed blocked in the presence of high levels of erbB2 or if cbl binding of EGFR was impaired. This erbB2-mediated blockage of the entry of activated EGFR into clathrin-coated vesicles could be alleviated by antibody-mediated disruption of the interaction between EGFR and erbB2. These results identify erbB2-mediated dominant trapping of phosphorylated EGFR at the PM as a mechanism that prolongs EGFR signaling, by sequestration of activated EGFR away from intracellular sites of high PTP activity.